Getting it Right: How DNA Polymerases Select the Right Nucleotide.
All living organisms are defined by their genetic code encrypted in their DNA. DNA polymerases are the enzymes that are responsible for all DNA syntheses occurring in nature. For DNA replication, repair and recombination these enzymes have to read the parental DNA and recognize the complementary nucleotide out of a pool of four structurally similar deoxynucleotide triphosphates (dNTPs) for a given template. The selection of the nucleotide is in accordance with the Watson-Crick rule. In this process the accuracy of DNA synthesis is crucial for the maintenance of the genome stability. However, to spur evolution a certain degree of freedom must be allowed. This brief review highlights the mechanistic basis for selecting the right nucleotide by DNA polymerases.